Effect of nitric oxide synthase inhibitors on preventing ethanol-induced suppression of the hypothalamic-pituitary-gonadal axis in the male rat.
Ethanol (EtOH) suppression of the hypothalamic-pituitary-gonadal (HPG) axis results in broad reproductive malfunction. In the HPG axis, the suppressive effects of EtOH are manifested by decreased serum testosterone, reduced testicular luteinizing hormone (LH) receptor numbers, lowered serum LH and pituitary beta-LH mRNA levels (in castrated animals), and impaired luteinizing hormone releasing hormone (LHRH) release from the hypothalamus. Increasing evidence has suggested that nitric oxide (NO) plays a role in regulation of the HPG axis. NO was shown to stimulate LHRH secretion from the hypothalamus and to have variable effects on LH release from the pituitary. At the gonadal level, NO is inhibitory to testosterone production. NO may directly inhibit some testicular steroidogenic enzymes. To investigate the effect of EtOH, NO, and their interaction on the male HPG axis, three NO synthase (NOS) inhibitors, N(G)-nitro-L-arginine methyl ester, N(G)-nitro-L-arginine, and 7-nitro indazole were used to study overall HPG function in the presence and absence of EtOH. Animals were given intraperitoneal injections of saline, EtOH, various NOS inhibitors, or EtOH, along with NOS inhibitors 2 hr before sacrifice. Serum testosterone and LH concentrations, pituitary beta-LH mRNA levels, hypothalamic LHRH mRNA levels, and LHRH content were determined. It was found that blocking NOS by these NOS inhibitors prevented EtOH-induced suppression of testosterone and, in some cases, serum LH. However, this was not accompanied by concurrent changes with NOS blockade on LHRH mRNA, hypothalamic pro-LHRH or LHRH content or pituitary LH beta mRNA levels. It appears that the protective effect of NOS blockade was largely, although not completely, due to a direct effect at the gonadal level.